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缩略词 英文全称 中文全称 
ONFH Osteoncrosis of the femoral head 股骨头坏死 
ARCO Association research circulation osseous 国际骨科循环学会
MRI Magnetic resonance imaging 磁共振成像系统 
CT Computed tomography 计算机断层扫描 
THA Total hip arthoplasty 全髋关节置换术 
CD Core decompression 髓芯减压 
                               





















其余 24 只成年山羊被分成三组，每组 8 只，全部按参考文献报道给予坏死造模，
造模成功后被分成 A、B、C 三组，A 组不给于任何处理，B 组给予髓芯减压植骨
处理，C 组给予灯笼状植骨螺钉内固定处理；A 组 8 只在造模成功后第 4、8、16
周时给予 X 线、MRI 检查，其中在第 8 及 16 周时随机处死 4 只做病理观察，B 组
及 C 组在第 4、8、16 周时给予经 X 线、CT 检查，其中每组随机选 4 只在第 8 及
16 周时处死做病理观察；每组羊标本在做病理之前分别给予生物力学测试并给
予相关统计学分析；实验过程中所涉及的数据 终相关数据均采用 SPSS13.0 统
计学软件处理。 
结果：造模后 4 周病理学证实股骨头坏死模型成功，A 组实验动物，在造模确立
后 8 周后从病理及影像学发现典型的股骨头坏死征象，16 周后发生 1 例严重创
伤性髋关节炎；16 周后发现 B 组动物股骨头不规则表面及不均一微观结构或硬
度的变化，且未发现任何程度创伤性关节炎；16 周后 C 组也未见创伤性髋关节
炎，股骨头的表面、密度及生物力学稳定性均基本正常。标本病理结果显示 C 组
在灯笼状螺钉内连续骨小梁生长及重塑骨形成，而 B 组发现大量纤维组织增生较
明显；生物力学检测结果示 C 组的股骨头标本在轴向上单位面积承受的力较 A、





















Purpose: Femoral head necrosis is a disease that it is quite uncommon and difficult to 
treat. No consensus has been reached with regard to the early treatment of the disease 
until now at home and abroad, and the eventual goal is to delay or avert the total hip 
replacement for the treatment of the disease. The purpose of the study is to explore the 
efficacy in the treatment of the early femoral head necrosis using our self-designed, 
lantern-shaped auto-graft loaded screw, combined with traditional core decompression 
procedure. 
Materials and methods: Twenty-seven goats whose necrosis model was induced 
were involved in our study. Three of them were given the very necrosis model 
evaluation according to the literature described and the other was divided into three 
groups randomly. Eight goats were in each group. No intervention was carried out in 
group A. Core decompression was given to goats in group B. Lantern-shaped, loaded 
auto-graft screw was fixed in the femoral head of the goats in group C. X-ray and 
MRI were given to goats in group A at 4, 8, 16 weeks after the establishment of the 
model. X-ray and CT scans were carried out on goats in group B and C. Half of the 
goats were sacrificed to harvest the sample to observe the pathological results at 8 
weeks. Biological test and analysis were given to the samples harvested before the 
pathological observation. All the data involved in the study was calculated utilizing 
the software of SPSS 13. 
Results: It was established by the pathology of the femoral head necrosis after the 
model was made. Classic necrosis characteristics taking on pathology and radiography 
were found at eighth week after establishment of the model in goats in group A. At 
sixteenth week, severe traumatic hip arthritis occurred in one goat in group A. While 
no hip arthritis happened in group B and group C at sixteenth week after the second 
operation. We just observed variation of stiffness or inhomogeneous microscopic 
structure in the surface of the femoral head then. Surface of femoral head, density, and 
mechanical characteristic were almost normal in goats in group C at sixteenth week. It 
was shown pathologically that continuous trabecular bone walked through the cage 
and new bone was formed in lantern-shaped cage in goats in group C at sixteenth 















at sixteenth week. Biological tests showed that compressive strength per unit exerted 
on femoral head axially in group A was significantly higher than that in group B and 
group C. And the strength in group B was also significantly higher than that in group 
A. 
Conclusions: Core decompression combined with lantern-shaped, auto-graft loaded 
screw almost uniformly delays or arrests the progression of the disease before 
articular collapse, and it could help obtain the balance between bone resorption and 
new bone formation, strengthen structural mechanics of the femoral head, provide 
structure support of articular cartilage. The lantern-shaped, auto-graft loaded screw 
that we have designed by ourselves combined with the animal study might make a 
guide on our selection in the treatment of early femoral head necrosis using this screw 
support device. But the long-term clinical efficacy still needs to be explored. 
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取骨器械（图2-2 ①）、动力髋螺 （图2-2 ②）、圆柱状空心主钉内旋转器（图
2-2 ③）、螺母外旋转器（图2-2 ③）。所有器材的设计均由山东威高骨科有限公
司设计提供。 
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